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Percutaneous endovascular treatment of acute
sequential systemic emboli
Mark J. Russo, MD, MS, Rabih A. Chaer, MD, Stephanie C. Lin, MD, K. Craig Kent, MD,
and James F. McKinsey, MD, New York, NY
A 65-year-old woman was evaluated for acute right lower-extremity ischemia secondary to embolization from atrial
fibrillation and subtherapeutic anticoagulation. Her symptoms quickly evolved in a dynamic fashion to involve multiple
vascular beds, including a transient ischemic attack, abdominal pain secondary to mesenteric ischemia, and contralateral
lower-extremity ischemia. Synchronous emboli were treated by using mechanical and pharmacologic thrombolysis via an
endovascular approach under local anesthesia. This intervention allows prompt evaluation of multiple vascular beds with
good short-term outcomes and minimal morbidity. ( J Vasc Surg 2006;43:388-92.)Acute simultaneous multiple arterial emboli can present a
challenging management problem. Diffuse systemic clot dis-
tribution may require several emergent surgical interventions
inmultiple locations for life or limb salvage,with the attendant
associatedmorbidity andmortality.However, recent advances
in endovascular techniques may decrease the morbidity in-
volved in the surgical treatment of multiple emboli by allow-
ing access to multiple vascular beds from one remote access.
This can allow for a more timely evaluation and intervention
of multiple lesions. We present a case of multiple systemic
emboli from a cardiac source that was successfully treated
with a percutaneous endovascular intervention.
CASE REPORT
A 65-year-old woman presented to the emergency department 2
hours after a near-syncopal episode. Her past medical history was
significant for chronic atrial fibrillation on warfarin and digoxin,
pulmonary embolism requiring insertion of an inferior vena cava filter,
coronary artery bypass grafting, and aortic valve replacement 8 years
before admission.
The initial vascular evaluation revealed palpable bilateral fem-
oral, popliteal, and pedal pulses, and no focal neurologic deficit.
Her admission laboratory work-up included a serum creatinine
concentration of 1.2 mg/dL, an international normalized ratio
(INR) of 1.34, and no leukocytosis. In the next 4 hours, the
patient’s condition deteriorated, with a new report of pain in her
right foot as well as new onset of left-sided visual changes compatible
with a transient ischemic attack. A computed tomography scan of her
head showed no cerebral hemorrhage or infarction. Her right foot
became cool, with decreased sensation and capillary refill as well as loss
of the pedal pulses. Because of the rapid progression of her ischemic
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388symptoms, the patient was promptly started on intravenous heparin
and taken emergently to the operating room angiography suite.
In the operating room, it was also noted that the left popiteal,
dorsalis pedis, and posterior tibial pulses, which were initially
palpable, were no longer present. Under local anesthesia, retro-
grade left common femoral artery access was obtained and selective
carotid angiography was performed, given the high suspicion for a
cardioembolic event.
The left internal carotid artery was occluded at its origin. The
right external carotid was stenotic, and good flow was seen
through the right internal carotid, with significant cross filling
from right to left through the anterior communicating artery. No
intracranial emboli were noted. Because the patient was now
neurologically intact and the left internal carotid artery was com-
pletely occluded, no further cerebral intervention was attempted.
A bolus chase angiogram of the right lower extremity revealed
a nonocclusive embolus in the mid profunda femoris artery and
patent common femoral and superficial femoral arteries. Total
occlusion at the level of the below-knee popliteal artery was noted.
A stiff 0.035-inch Glidewire (Terumo, Somerset, NJ) was manip-
ulated through the occlusion into the anterior tibial artery. A
selective angiogram through a 4 F angled Glidecath (Terumo)
revealed good flow to the ankle.
Mechanical thrombectomy of the right popliteal artery was
performed over a period of 15 minutes using the AngioJet (Possis,
Minneapolis, Minn) and was carried to the anterior tibial artery
(Fig 1). A residual stenosis at the origin of the anterior tibial artery
(Fig 1) was treated with balloon angioplasty using a 3.5-mm 
4.0-cm balloon (Savvy, Cordis, Warren, NJ), with good angio-
graphic results (Fig 2).
During the procedure, the patient started complaining of new
onset diffuse abdominal pain. No peritoneal irritation was elicited
on exam, and a mesenteric arteriogram was promptly obtained
because of concern of mesenteric ischemia. The origins of the
celiac and superior mesenteric artery (SMA) were patent. Selective
catheterization of the SMA with a Visceral Selective catheter
(Angiodynamics, Queensbury, NY) showed an occlusive thrombus
in the mid portion of the SMA, approximately 6 cm from its origin
(Fig 3). The thrombus was traversed with a 0.035-inch Glidewire
and was followed by a 4 F Glidecath. An angiogram confirmed
patency of the distal outflow branches.
at the
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Jet device over 15 minutes. Residual thrombus (Fig 4) was treated
with a pulse spray of 250,000 units of urokinase over 20 minutes.
A completion angiogram showed residual thrombus in one small
distal ileal branch, with good collateralization throughout (Fig 5).
The patient’s abdominal pain improved promptly thereafter.
Attention was then directed to the left lower extremity, where
a flush angiography through the sheath was performedwith a bolus
chase. The angiogram showed a widely patent profunda and su-
perficial femoral artery as well as a nonocclusive embolus to the
below-knee popliteal. The patient experienced mild chest pain
with ST segment depression on electrocardiogram that resolved
with -blockade and sublingual nitroglycerin. The patient had
minimal symptoms in the left leg and was not thought to have
limb-threatening ischemia.
The procedure was terminated at that time, the sheath was
removed, and the puncture site was closed using the Perclose device
(Abbott, Abbott Park, Ill). The procedure lasted for 3.5 hours, and
110 mL of Visipaque contrast material (GE Healthcare, Waukesha,
Wis) was used. The patient was transferred to the surgical intensive
care unit for monitoring.
Postprocedure, the patient’s physical exam showed palpable
Fig 1. Arteriogram shows total occlusion of the right be
rheolytic thrombectomy (B). Residual stenosis is notedpedal pulses, a nontender abdomen, and an unchanged neurologicstatus from baseline. A postoperative echocardiogram did not
show any vegetations or ventricular thrombus. She was discharged
to a rehabilitation facility 5 days later with a normal creatinine
concentration and a therapeutic INR of 3.0.
DISCUSSION
Arterial embolization is a catastrophic event, even as an
isolated occurrence. Embolism to the SMA can be chal-
lenging in the accurate recognition of symptoms and timely
diagnosis, with failure or delay in treatment leading to
significant morbidity or mortality. However, it is frequently
overlooked that SMA embolization is often further compli-
cated by synchronous emboli to other organs. In fact, a
review by Acosta et al1 of 23,496 autopsies from a single
region in Spain revealed that 30% of patients who died
with an SMA embolus had an average of 3.3 synchronous
emboli to other anatomic locations.
This case describes a novel treatment of a known but
rarely described presentation. This patient experienced multi-
ple, diffuse, systemic embolic events, likely from a cardiac
source and secondary to subtherapeutic anticoagulation. Ap-
nee popliteal artery (A) and a patent right popliteal after
origin of the anterior tibial artery (arrow).low kplication of minimally invasive endovascular mechanical and
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angioplasty, rheolytic thrombectomy, and catheter-directed
thrombolysis—allowed for successful treatment of synchro-
nous emboliwith little residual effects, thus obviating theneed
for laparotomy and bilateral lower-extremity cutdowns.
Recent advances in endovascular techniques offer crit-
ical advantages in the management of multiple emboli. The
risks of general anesthesia are avoided as well as the mor-
bidity associated with open mesenteric thromboembolec-
tomy. More importantly, it offers the opportunity to eval-
uate and intervene upon multiple vascular beds in a
relatively short period of time when prompt therapy is
clearly required. The use of local anesthesia also allows for
the continued assessment of the patient for new symptoms
of other embolic events.
The standard treatment of acute thromboembolic
events of the lower extremity requires balloon thromboem-
bolectomy via a femoral cutdown. Multiple recent studies,
however, have demonstrated that thrombolysis and rheolytic
thrombectomy for acute arterial occlusion alone or in combi-
nation with balloon angioplasty results in amputation rates
20% at 30 days, with an operative mortality 10%.2-6 These
Fig 2. Patent right anterior tibial artery after balloon angioplasty
Fig 3. Selective mesenteric arteriogram shows clot beyond the
first jejunal branches and into a distal jejunal branch (arrows).of proximal stenosis.
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less promising and suggest that this technology will have an
important role in treating acute arterial occlusions.
Intraoperatively, this patient developed diffuse ab-
dominal pain that would not have been detected if she
had been administered general anesthesia or even spinal
anesthesia with heavier intravenous sedation. She had
multiple risk factors for acute mesenteric ischemia, includ-
ing older age, female sex, atrial fibrillation, and coronary
artery disease.7
In-hospital mortality rates associated with acute mes-
enteric ischemia have been reported to range between 50%
and 85%.8-10 Standard treatment options have been lim-
ited to exploratory laparotomy with thrombectomy or
vascular bypass and/or bowel resection. More recently,
however, numerous reports have shown that endovascu-
lar treatment of acute SMA occlusion with embolectomy
or thrombolysis offers good results, with clot dissolution
reported in up to 90% of cases and clinical success in 70%
of patients.11-14
The role of catheter-based interventions for acute mes-
enteric ischemic, however, may be limited to patients early
on in their course when the exact timing of mesenteric
embolization can be pinpointed. Laparotomy remains the
Fig 4. Residual superior mesenteric artery thrombus after rheo-
lytic thrombectomy (arrows).only option for patients at the greatest risk of death—thosewith prolonged abdominal pain, diffuse peritoneal signs, or
other findings suggestive of bowel infarction. Nevertheless,
early endovascular intervention may obviate the need for
bowel resection through prompt clot dissolution in those
patients without peritonitis. This, along with the avoidance
of general anesthesia, undoubtedly made a significant dif-
ference in the recovery of this patient.
CONCLUSION
Synchronous emboli can be treated using mechanical
and pharmacologic thrombolysis via an endovascular ap-
proach. This therapy allows prompt interventions to mul-
tiple vascular beds with good short-term outcomes and
minimal morbidity.
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